Angiotensin II-mediated suppression of synaptic proteins in mouse hippocampal neuronal HT22 cell was inhibited by propofol: role of calcium signaling pathway.
Angiotensin II (Ang II) has been shown to be involved in neurological disorders. Propofol demonstrated neuroprotective effects in neurons. Mouse hippocampal HT22 cells were pre-treated with propofol, followed by Ang II treatment. The expression of synaptic proteins (synapsin I and PSD95) was examined. The effects of propofol on Ang II-induced NADPH oxidase expression and superoxide anion generation were examined. The effects of propofol on intracellular calcium concentration, the activation of calcium/calmodulin-dependent protein kinase II (CaMKII), and protein kinase C (PKC) were measured. Ang II reduced the expression of synapsin I and PSD95, which was attenuated by propofol. Ang II-induced effects were blocked by Ang II type 1 receptor (AT1 receptor) blocker. Ang II induced the expression of NADPH oxidase and caused superoxide anion accumulation, which were attenuated by propofol. In addition, propofol induced intracellular calcium concentration, and activated CaMKII as well as PKCβ. Importantly, the Ang II-mediated effects were diminished by α-tocopherol, and the propofol-mediated effects were alleviated by calcium chelator, CaMKII inhibitor, and PKCβ inhibitor. Ang II, via AT1 receptor, induced oxidative stress and reduced the expression of synapsin I and PSD95 in HT22 cells. Propofol may increase synapsin I and PSD95 expression by inhibiting oxidative stress and stimulating calcium signaling pathway.